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(71) We, International Standard 
Electric Corporation, a Corporation 
organised and existing under the laws of the 
Stae of Delaware, United States of America, 
5 of 320 Park Avenue, New York 22, State of 
New York, United States of America, do 
hereby declare the invention, for which we 
pray that a patent may be granted to us, 
and the method by which it is to be per- 

10 formed, to be particularly described in and 
by the following statement : 

The present invention relates to a deflec- 
tor for deflecting sheet-like articles in mo- 
tion on a conveyor. 

15 According to the present invention there 
is provided a deflector for the controlled 
deflection of sheet-like items to be con- 
veyed, e.g. letters, vouchers, punched 
cards or small parts, from one transport 

20 path into another, which includes a deflec- 
tor blade swivellable about an axle, an 
armature plate secured to the axle, two op- 
posing magnets, one on each side of the 
armature plate, and at least one restoring 

25 spring which supports the movement of the 
blade at the beginning and slows down the 
blade after the latter has passed its mid 
position, and which spring, in the unten- 
sioned condition, holds the armature plate 

30 in the middle between the magnets, where- 
in the axle of the deflector blade is a torsion- 
bar spring which, with the masses secured 
to it, such as the aramture plate, the de- 
flector blade, and other moving parts, forms 

35 a vibration system whose half period of 
vibration corresponds to the switchover 
time, and wherein the armature plate is held 
in the two possible end positions as a result 
of said magnets having variable magnetic 

40 fields. 

Such a deflector has a very short switch- 
over time so that the distances between the 
items to be deflected can be reduced. This 
results in a high capacity of the conveying 
45 channel equipped with these deflectors. De- 



spite the short switchover times, good 
operational reliability and long service life 
are ensured by the absence of high accelera- 
tion peaks and by the low speed of the arma- 
ture plate upon reaching the respective end 50 
position. This is achieved by the exact ad- 
justment of the vibration system formed 
by the moving masses and the torsion-bar 
spring. 

In addition, the deflector has a low 55 
energy consumption, because it is held in 
its end positions by the permanent mag- 
nets. Since the switchover of the deflector 
requires no disconnection of magnets or no 
neutralization of their magnetic fields, there 60 
are no hard-to-eliminate cut-off voltages and 
the magnetic field is rapidly weakened, so 
that short switchover times are achieved 
Advantageously, use is made of short cur- 
rent pulses, which may also originate from 
a capacitor discharge. 

An embodiment of the invention will now 
be described with reference to the accom- 
panying drawings, in which: 

Fig. 1 is a schematic top view of a deflec- 
tor embodying the invention; 

Kg. 2 is a schematic side view of the de- 
flector of Fig. 1; 

Fig. 3 shows schematically the deflector 
and control circuit, and 

Fig. 4 shows the current-time relation- 
ship during switchover of the deflector. 

The deflector shown in Figs. 1 and 2 has 
an axle designed as a torsion-bar spring 1. 
This spring 1 has one end tightly clamped 
in a housing or a mounting plate 2, and 
its other end 3 rotatably mounted in an- 
other mounting plate or in another part of 
the housing. Secured near the end 3 of the 
spring 1 is an armature plate 4 of ferro- 85 
magnetic material which can rest against a 
magnet 5 or a magnet 6. When the spring 
1 is untensioned, the armature plate 4 stands 
in the middle between the magnets 5 and 6. 

The spring 1 is surrounded by a tube 7 90 



70 



75 



80 
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which is connected with the spring 1 at the 
rotatable end 3 of this spring. 

The other end 9 of the tube 7 is rotatably 
mounted on the spring 1. Mounted on this 
5 tube 7 near the clamped end of the spring 
1 is a deflector blade 8 which extends into 
a transport path (not shown). 

During operation, the armature plate 4 
? pIa 5 e l^ n an end Potion at the magnet 
10 5 or 6. The switchover of the blade 8 takes 
place after a short-time weakening of the 
holding magnetic field. The armature plate 
4. the tube 7, and the blade 8 are set in 
motion with maximum acceleration bv the 
15 pretensioned spring 1. The speed increases 
up to the mid-position of the spring 1 and 
then decreases to near zero, when the arma- 
ture plate 4 has reached the other end posi- 

20 available for the next switchover. To com- 
S at f e i or fric *on losses, the magnetic 
field of the magnet toward which the f ma- 
ture plate is moving is slightly intensified, 
but only until the armature plate has struck 
25 gainst the magnet 

An implemented deflector with a blade 
80 mm in length and 240 mm in width and 
with a travel of 12 mm had a switchover 
time of considerably less than 10 ms. Smaller 
30 deflectors switch over in correspondingly 
shorter times. 

Fig. 3 shows the deflector schematically, 
the torsion-bar spring being divided into 
two spring Fl and F2 which act on the 
35 rotatably mounted armature plate 4. 

The magnets shown are permanent bar 
magnets Ml and M2 whose iron cores Kl 
and K2 carry coils SI and S2, respectively. 
The bar magnets may also be replaced by 
40 suitable pot magnets. The coils SI and S2 
are connected in series opposition but may 
also be connected back-to-back. One end of 
the coils is at ground potential Uo, while 
the other end is connected to the make sides 
45 of changeover contacts rl and r2, which 
are pushbutton controlled. The contacts rl 
and r2 are shown symbolically for the 
sensing unit (not shown) which provides 
the signal to operate the deflector. 
50 In the quiescent condition, two grounded 
capacitors CI and C2 are charged from vol- 
tage sources El and E2, respectively, each of 
which has one pole connected to zero poten- 
tial Uo, via the break sides of the change- 
55 over contacts rl and r2, respectively, and 
via the resistors Rl and R2, respectively. 
In the direction of the zero potential Uo, 
the voltage sources El and E2 are oppo- 
sitely polarized, whereby the capacitors CI 
60 and C2 are oppositely charged. 

In Fig. 3, the armature plate 4 rests 
against the iron core K2 of the magnet M2, 
and the spring Fl is tensioned. To move 
the armature plate 4 to the other end posi- 
65 tion, the contact rl is actuated, whereby 



the charged capacitor CI discharges via the 
coils SI and S2 in series opposition. When 
flowing through the coil F2, the discharge 
current i sets up a magnetic field which 
weakens the field of the bar magnet M2; 70 
when flowing through the coil Fl, it sets up 
a magnetic field which intensifies the field 
of the bar magnet Ml. If the force of the 
spring Fl is ^-eater than the force due to 
the magnetic fields of the coil S2 and of 75 
the bar magnet M2, the armature plate 4 
separates from the iron core K2 and moves 
towards the iron core KL There, itT a ? 

SFS ?Vl e intenattW fieId ^ue to the 
coil SI and the magnet Ml, the spring F2 80 
being tensioned. After the d^cay of ffdis- 
charge current i, the armature plate 4 is 
held in its new position at the iron core Kl 
by the magnetic field of the bar magfet 

To return the plate 4 to its previous end 
position, i2 must be actuated. This dis- 
charges C2, which, in accordance with its 
polarity, weakens the magnetic field of the 
bar magnet Ml and intensifies that of the 90 
bar magnet M2. 

Fig. 4 shows the variation of the dis- 
charge current i with time. At the time to, 
rl or r2 is actuated. The values of the capa- 
citor discharge circuit are advantageously 95 
chosen so that the armature plate 4 sepa- 
rates from the holding magnet at the time 
tl, and reaches its new end position at the 
tune t2. The very short time between the 
instance to and tl explains itself by the J 00 
tact that, during the steep current rise, the 
holding magnetic field must only be 
weakened and need not be neutralized 
WHAT WE CLAIM IS: 
1. A deflector for the controlled deflec- 105 
tion of sheet-like items to be conveyed, e.g. 
letters, vouchers, punched cards or small 
parts, from one transport path into an- 
other, which includes a deflector blade 
swivellable about an axle, an armature plate HO 
secured to the axle, two opposing magnets, 
one on each side of the armature plate, and 
at least one restoring spring which sup- 
ports the movement of the blade at the be- 
ginning and slows down the blaide after the 115 
latter has passed its mid position, and which 
spring, in the untensioned condition, holds 
the armature plate in the middle between 
the magnets, wherein the axle of the de- 
flector blade is a torsion-bar spring which, 120 
with the masses secured to it, such as the 
armature plate, the deflector blade, and 
other moving parts, forms a vibration sys- 
tem whose half period of vibration corres- 
ponds to the switchover time, and wherein 125 
the armature plate is held in the two pos- 
sible end positions as a result of said mag- 
nets having variable magnetic fields. 

2. A deflector as claimed in claim 1, 
wherein the torsion-bar spring has one end 130 
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clamped in place and the other end rotatably 
mounted, and wherein the armature plate 
is secured to this other end. 
3. A deflector as claimed in claim 2, 
5 wherein the torsion-bar spring is surroun- 
ded by a tube connected to the torsion-bar 
spring by being joined to the rotatable end 
thereof, and wherein the deflector plate is 
mounted on the tube. 

10 4. A deflector as claimed in claim 1, 
2 or 3, and wherein said magnets are per- 
manent magnets, each said magnet carry- 
ing a winding which, when a current is 
passed therethrough, intensifies or weakens 

15 the magnetic field of its magnet 

5. A deflector as claimed in claim 4, 
wherein the windings are in series oppo- 
sition and, to switch over the blade are so 
suoplied from charged capacitors that the 



magnetic field of the magnet holding the 20 
armature plate is weakened, while the mag- 
netic field of the other magnet is intensified. 

6. A deflector as claimed in claim 5, 
wherein the variation of the discharge cur- 
rent of the capacitor with time is so chosen 25 
that the armature plate separates from the 
holding permanent magnet during the cur- 
rent rise and lays itself against the other 
permanent magnet during the decay of the 
current in the vicinity of the current maxi- 30 
mum. 

7. A deflector for deflecting flat objects 
being conveyed, substantially as described 
with reference to the accompanying draw- 
ings. 35 

S. R. CAPSEY 
Chartered Patent Agent 
For the Applicants 
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